Purification and proteomic analysis of synaptic vesicles.
Synaptic vesicles store and subsequently release neurotransmitters into the synaptic cleft thereby regulating chemical neurotransmission in the brain. Proteins present in synaptic vesicles vary greatly in structure and function and have been identified primarily by genetic knock-out analysis in C. elegans, Drosophila, and mice (1,2). However, knock-out methods are not useful for the identification of proteins when a detectable phenotype is not created. Further, certain knocked-out proteins have function(s) that could be compensated for by another protein or cause a lethal phenotype when deleted. Additionally, some transporters and enzymes that appear to copurify with synaptic vesicles have not been characterized and confirmed (3-5). We have determined the proteins associated with purified synaptic vesicles using 2-D polyacrylamide gel electrophoresis (PAGE) protein separation followed by identification by mass spectrometry (6). Some of the new proteins identified were evaluated by western blot and confocal immunofluorescence analysis.